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CEPBIUICHAS CUCTEMA "CPEJ/IA3D"
JIJId ®OPMUPOBAHUSI HAYAJIbHBIX JAHHBIX
I[IPU IEPECYETE CETOYHbIX BEJINYNH
C OTHOW PET'YJIAPHOM CETKUN HA JIPYI'VIO

A. B. Emenbsuos
(OI'VII "POAL-BHUUDD", r. Capos Huzkeropoxckoit obiacrn)

Coznannag 8 POAI-BHUNI® ceppucnag cucrema "Cpena3D" asasgerca ogaum u3 sie-
MEHTOB TEXHOJIOTUH IIOOAIBHON NepeCTPONKH MPOCTPAHCTBEHON CETKHU U MEPECUeTa BeININH
C OZTHOI perynapHoii ceTku Ha aApyryoo. OHa nmpegHasHaveHa 119 (GOPMUAPOBAHUS HATATHHBIX
JAHHBIX (HAYAJbHON TeOMEeTPUY U PACUYETHONH CETKHU) IPU YUCIEHHOM DEIIeHUU 3329 MeXa-
Huku ciuiomHoi cpeasl mo meronqukam PAM3EC-KII, KOPOHA, MPC. B pa6ore npuse-
IeHbl (PyHKIMOHAIbHBIE BO3MOXKHOCTH cucreMmbl ' CpenadD" u ommcaHbl 3Tanbl MOArOTOBKA
HAYAJIbHBIX JAHHBIX 33/I1a94 HA OCHOBE PEryJIsipHOI CeTKH.

Karouesvie caosa: mepecTpoiika pacaeTHOHW CeTKH, MepecdeT CeTOYHBIX BEeIUIHH, rpadu-
9eCKH# MOJIb30BATEIbCKHI nHTEP(dEHC, JaHHbIE HCXOTHOM CETKH, pa3pe3-UCTOYHUK, Pa3pes-
[pUEMHUK, PEryJdpHad JUCTOBad ceTka, oubanoreka EDP, popmar EOP.

Brenenue

B wmaremarmueckmx OTHENEHHAX POCCHECKUX
denepanbabix  gaepHbix HeaTpoB BHUUMD® u
BHUUT® npumeHdroTcd MeTONWKHU, IpeTHA3HA-
YeHHBIE JJIsT YUCJIEHHOTO MOJEINPOBaHUS (pusmde-
CKMX TIPOIECCOB B CIJIONIHBIX CPEJaxX, CPEI’ KO-
ropeix PAM3EC-KII [1], KOPOHA [2], MPC [3].
TexHOMOTUA TPOBEAEHUS PACIETOB JIOIYCKAET IIO-
9TATHOE MOJIETUPOBAHNE, KOTIA PE3YIbTATHI pacue-
Ta MO OJHOW METOAWKE MEePENAOTC B APYTYIO JJId
IPOJOJIKEeHnsd cdera. llpm Takom mopxoze cdop-
MHPOBATh HAYAJIbHBIE JAHHBIE JIJI MPUHAMAOIIEH
MeTOnuKu 6e3 BMeNIaTerbCTBa MOIb30BATEN S TPaK-
THYECKYM HEBO3MOXKHO. Hanpumep, npu obmene pac-
YETHBIMU JAHHBIMU MEXKIY METOIMKAMMU, WCIIOJIb-
SYIOIMUMA PA3JINTIHBIE TUIIBI IIPDOCTPAHCTBEHHBIX CE-
TOK, Tpe6yIOTCH BCIIOMOTraTe/JIbHBIEC CEPBUCHBIE IIPO-
rpaMMbl. C OZHON CTOPOHBI, C TOMOIILI0 HUX 3a-
IAIOTCd HadaJIbHBIE JAaHHBIE, & C APYTO#, OHU IO3-
BOJIAIOT yY€CTh OCOOEHHOCTH TMOATOTOBKU JAHHBIX
IS METOJUKY U PA3PeNInTh HEOMHO3HAYHOCTH PU
X UMIIOPTE. OILHI/IM U3 TaKUX UHCTPYMEHTOB AB-
asgerca co3gannag B POAII-BHUND® cepsucuasg
cucrema "Cpena3D" (Cpencrso Pemaxruposanus
E®P [4] Haunmsix), xoropas mo3sossgeT 06pada-
TBIBATH PEryJIdpHbIE IBYMEPHBIE CETKW ¥ JINCTHI

TPEXMEPHBIX Pa3Pe30B C JUCTOBOH reomerpueii. B
POAII-BHUUT® cymecTByeT aHAJOTHYIHAS CH-
crema GeomGrid2 [5].

Cepsucnag cucrema "Cpema3D" npexcrapiaser
coDboli IpUJIOKEHIe, KOTOPOe He TPebyeT CIemunalib-
HOH yCTAHOBKU Jjid pabOTHI O OIEePAnOHHOM Cr-
cremoit Windows. Cucrema GpyHKIHOHUPYET B OfI-
HOIIPOI[ECCOPHOM pEYKUME U IO3BOJIFEeT BU3YaJId-
3UPOBAaTh M IIPOBOAWUTH B HWHTEPAKTUBHOM pPEXKHU-
Me 00pabOTKy MAHHBIX, pa3Mepbl KOTOPBIX MOLYT
CymeCTBEHHO IIPEBBINIATH AJOCTYIHYIO OIEPATUB-
HYyIO IaMsTh nepcoraasHoro komubsiorepa (I1K). B
2012 ronmy cepsucuag cucrema "Cpema3dD" cmama B
OIIBITHYIO 9KCIJIyaTalluIO 1 Ha9UHAA C 9TOTO MOMEH-
Ta YCIENUIHO UCIOJIb3YeTCd IIPU CIeTe 3aad.

VYcioBusa npuMeHEHUSA

Cepeucnas cucrema "Cpena3D" ucnosbsyercs B
TEXHOJIOTUHU TJI00AIBHON MMepecTPOKN CeTKU U IIe-
pecdera BeJIHYHH C OQHOI cerku HA Apyryio [6] B
TPEXMEPHOM CiIydae. lIpuMeHeHwe 9TOW TEeXHOJO-
IUu HeOOXOAMMO KaK B CIIydae MOITAIHOTO MOIEIIH-
pOBaHUA IPHU NEpesatde JaHHBIX U3 OJTHONH METOIMKNA
B IPYTYIO, TaK U B CJIy9Iae HEBO3MOXKHOCTHU MPOIOJI-
JKEHHs CYeTa MO OJHONH METOIWKEe, HANPUMEpP MpU
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BBIPOKJIEHUN d9eeK pacdeTHoi cerkm. Jlma xpa-
HEHNd W Mepefadu TAaHHBIX B BHAE pa3pe3a 3a1adn
ucnons3yercsa dopmar EOP [4].

[Tox paspesom 3adaywu 3/mech U majiee TOHAMAETCA
COBOKYIHOCTH (DUBUMIECKUX BEJUIWH HA PACIETHOI
CeTKe, XapaKTepu3ymonas COCTOIHNE PACCINTHIBA-
eMOli CUCTeMBbl Ha OIpeJieIeHHBbIE MOMEHT BpeMeHN.

Paszpes-ucrounux (mamee ucmounux) dpopmupy-
eTcd Iepemarolieil MeTOTUKOIL. DopMupoBaHUE
pa3pesa-IpueMHuKa (Jajee npuemHur) TPOHCXO-
AT B 1B dTAIa: CHAaYaJIa POPMUpPYETCd CEeTKa MpPU-
eMHUKA, 3aTeM Ha Hee MEePECUUTHIBAIOTCA (hU3MIe-
ckue Besimanabl. CeTKy mpueMHUKa, (hOpMUpPyeT Cu-
crema "Cpema3D". Ilepecuer BeqUYuH ¢ CETKH UC-
TOYHWKA HA CETKY IMPUEMHUKA BBHITOIHAETCI IIPO-
rpammoii InterVal-3D [7].

[Tommmo Toro, uro mamuble qia cucrembr "Cpe-
ma3D" momxHBI 6bITH 3amucansl B popmare EPP,
OHU JIOJI?KHBI COIEPKATH (PPArMEHTHI C PeryssapHOit
JINCTOBOU CTPYKTYPOI: BCe y3JIbl paCcueTHON CeTKH
C OAVMHAKOBBIM WHJIECKCOM IO TPETHEMY HAIIpAaBJIE-
HHIO HAXOOATCA B OﬂHOﬁ IIJIOCKOCTH.

OcHOBHBIE DJIOKU CHUCTEMBbI

Cepsucuasg cucrema "Cpena3D" cocrout us aByx
OCHOBHBIX MOyJeii — (popMHUpOBaHUS HAYAJILHOI
reomeTpun 3ama9u U (HOPMUPOBAHUA PACIETHOI
CeTKHU, a TaKKe BCIOMOIaTeJIbHOIO MOIYJIA, KOTO-
pBIli obecrednBaeT MpemBapUTEIbHYI0 0OPabOTKy
AJAaHHBIX UCTOYHHKA.

Mopyns dopmupoBanusa HaYaJIbHOIW Treo-
MeTpum 3aza4du. llom HadgaabHON reoMeTpueit
moapa3yMeBaeTCd COBOKYIHOCTH 3aMKHYTBIX KOH-
TYpPOB, OOPA3yOIUX IPAHAIBI MATEMATHIECKHX 00-
macreit. Co3manue MaTeMaTuIecKux obsracreil ocy-
OIECTBJ/IAETCAd B THTEPAKTUBHOM PDEXKUME C OTHOBPE-
MEHHOII BU3yaJm3anueil HCTOYHUKA.

Moayns dopmupoBanus pacuyeTHOH ceT-
Ki. Breimonssercs reHepanusd HOBON pacueTHOMN
Pa3HOCTHOI CeTKW, Ha KOTOpYK Oymer mpou3Be-
JIeH MepecdeT CeTOYHBIX BEJIUYIWH ucToIHUKa. llo-
MEMO 3TOrO, TAHHBIA MOIy/ab opMmupyer HAOOD
KOHTEKCTHO-3aBUCUMEBIX (ailyioB B popmare mpu-
HUMAIOIIEH MeTOIWKW, KOTOPble HEOOXOMMMBI IJjIsd
CTapTa WM MPOJOJIKEHUs CIETA.

Moayns 1mpenBapurenabHOll  06paboTku
JAHHBIX HCTOYHUKA. OIDTOT MOIYJb CO3IAH C
[eJIbI0 YCTPAHEHHd IBYX OTDAHWYCHUI: Ha pa3mep
mocTymHOI omeparuBHO# mamaru [IK mpum pabore

¢ bosbIuM 00BEMOM JAHHBIX pa3pe3a 3aJadd U Ha
CKOpOCTh uX orobpaxkenusi. OrpaHudYeHus CHSTHI
3a CYeT HCHOJIb30BAHUS JHUCKOBOIO ITPOCTPAHCTBA
[IK. Mogynp cocTouT W3 IIPOrPAMMHBIX OJIOKOB
6v00pKU, 0bpabomxru U 3anucu THHOPMAIAH.

Bribopka mHeobxommmoi mHGOpPMAIWH 3aKI0Ya-
ercd B 0TOOpe JacTeil HCTOYHUKA, KOTOPBIE HYKHBI
JIJIS TIOATOTOBKM HAYaJbHBIX JAaHHBIX. Hampuwmep,
73 pa3pe3a BHIOMPAIOTCA TOJBKO Te COCeTHUE TUeii-
KW, B KOTOPBIX XPAHATCA pa3Hble BemecTBa. [locie
BBIOOPKU IpOBOAUTCH pa3buenne chOPMUPOBAHHBIX
TAHHBIX 110 OJI0KaM, KOTOpbIE IIOMEIIAIOTCI B OIle-
PaTUBHYIO IaMATh.

Obpaborka mHGOpPMAINE IPEANOIaraeT BOCCTA-
HOBJIEHHE KOHTAKTHOW TDAHUIBI Pa3/esa BEIIeCTB,
€CJIA eCTh CMeEIIaHHble A9eHKN.

3amnuch W UTeHWe JAHHBIX BBIIOJHAIOTCI U3 OfI-
HOoro 6ydepa, B KOTOPOM IIOCJE MPEABAPUTEIHHO
00pabOTKM PACIONATAIOTCA PA3JIMIHBIE TUIBI MaC-
CUBOB [TAHHBIX UCTOYHUKA. IJTO COKPAIIAET BpeMsd
pa3MenieHngd JaHHBIX B OHepa,TI/IBHOﬁ IIaMdATU C Ha-
KOIUTEIsT U 0OpaTHO.

ITonb3oBarenbckuii marepdeiic

[Mpunoxenne "Cpema3D" BwimosnHsgeTca B OmHO-
MPOIECCOPHOM PEXKUME IO, YIPABIEHUEM OIEpa-
nnoHHO#N cucTremMbl Windows, cdeTHbIE aJTOPUTMBI
peann3oBaHbl HA A3bike C++-, BU3yaau3anus JaH-
HBIX OCYIIECTBJIAETCH C UCIOJb30BaHNEM OUOIMOTE-
ku OpenGL [§].

[Tonb3oBarenbckuit uarepdeiic "CpemadD" co-
CTOWT W3 OKHA JIJIsi BU3yaJIU3aI[UU Pa3pe3a, JJIEMEH-
TOB IIaHEJIW WHCTPYMEHTOB, CBA3aHHBIX C HADOPOM
JINAJIOTOBBIX OKOH. JlMajioroBbie OKHA BBIMOJHAIOT
nadOpMAIMOHHbIe (DYHKIUN, CJIYZKAT JJId BU3ya Id-
3aIUy PA3JUIHBIX JAHHBIX, U C UX MOMOIIBI0 MOXK-
HO (hOpMHUPOBATH MACCHUBBI JaHHBIX. B OKHE st
BU3yaJIU3alluy OTOOPAKAIOTCI JAHHBIE UCTOIHUKA,.
Ha puc. 1 mokazan obmmii BUI MOJIB30BATENIHCKOTO
uHTEepdEica CEPBUCHON CUCTEMBI.

q)yHKI_[I/IOHa.TIbeIe BO3MO>XKHOCTHN CHUCTEMBI

Cepsucuaga cucrema "Cpena3D" mozsomser:

— KOHTPOJHPOBATH KOPPEKTHOCTh JAHHBIX HC-
TOYHUKA AJId UCIIOJIb30BaHUA UX B KOHerTHOﬁ
METOIHKE;

— dopMupoBaTh HAYAJIHHYIO I€OMETPHUIO B BHUE
3a,MKHyTI)IX KOHTypOB AJId IIPpUEMHUKa Ha OC-
HOBAHUH:

e JJAHHBIX HCTOYHHKA;
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Puc. 1.
HCTOYHUKA

® T'€OMETPHYIECKUX 06’beKTOB, CO3JaHHBIX
AHAJIUTUICCKUM HWJIN Fpa,(bI/I‘-IeCKI/IM CIIO-

cobom;
® IeOMETPUYECKHX OOBEKTOB,

HBIX U3 (pailios;
— dopMupoBaTh MaTeMaTHYECKHE O0JacCTh u
CTPOUTH B HUX PACUYETHBIE CETKM;

3arpyzKeH-

— 33/1aBaTh 3HAYEHUd PACUYETHBIX BEJIMYUH, I'Da-
HUYHBIE YCIOBHA U T. 1.

— COXpaHATH PEe3yJbTATH B PA3JUIHBIX (HPOpMa-
tax, Bkiaodasd EDOP [4], a Takxke popmaTsr me-

roguk PAMBEC-KII, KOPOHA, MPC.

KoHTpoabs JaHHBIX HCTOYHUKA. B TexmosO-
TUYECKOM IEemoYKe IIODAJbHONW MIepPecTpOiKH CceT-
KI U TIepecyeTa CeTOYHBIX BeanunH cucrema " Cpe-
na3D" saBisiercs TEPBBIM ITPUMEHSEMBIM HHCTPY-
merTOM. ONBIT MOKa3aJ HEOOXOAUMOCTH BHEIPEHUST

O6umit Buy monb3oBarenbckoro uarepdeiica cucrembr "Cpena3D" ¢ Busyanusammeil pacuerHoil cerku

B Hee aJITOPUTMOB IEePBOHAYAJIBHON IIPOBEPKU KOP-
PEKTHOCTH AAHHBIX UCTOYHHUKA C TOUYKU 3PEHUd UX
HUCHOJIb30BAHUA ITPUHUMAIONIEN MEeTOLUKOM.

®opmMupoBaHue HAYAJIBHOW TreOMeTpPHuH.
QopMupoBaHWE HAYAJIBHOW TEOMETPHUU SBJISETCHA
ocuoBHOll dyukmmeit cucremsr "Cpema3D". Ha-
JaJIbHad reoMeTpud MOZKET 6I)ITI) IOoCTpOEHa, UCXO-
I U3 YK€ CyIeCTBYIOIIeil reoMeTpuu, 3aIaHHOM
gepe3 mHTEp(dElic, nin HA OCHOBE pAaCIIpenesleHus
BEIIECTB B MCTOYHHUKE.

3aganue reoMerpun rpadguIecKuM CrocoboM BbI-
TIOJTHAETCA C IIOMOIIBIO MOJIH30BATEIBCKOTO MHTEP-
deiica, amasormanoro wunTepdeicy mpocreimmx
rpaduIecKuX peJaKTOPOB, KOTOPBIE MPUCYTCTBY-
foT B J1t000i#1 onepanmonnoit cucreme. [Ipu 3amanmmn
reOMETPUH AHAJUTHIECKAM CIIOCOOOM HCIIOJIb3yeT-
ca mHTEepdEiic, 3HAKOMBIl MOIB30BATENIAM IO IPY-
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UM BU3YaJbHBIM PEIAKTOPaM, CO3JaHHBIM B MaTe-
maruaeckoMm oraesernn POAI-BHUNUD®. Tlomu-
MO 3TOr0, MOXKHO BOCIOJIb30BATHCSI UMIIOPTOM T'O-
TOBBIX T€OMETPUIECKIX OOBEKTOB.

Paccmorpum 6ostee mogpobuo cirydait, Korma mjis
IOCTPOEHNs HAYAJbHONU TeOMETPHUH HUCIOIb3YITCI
MAaCCHUBBI KOOPIWHAT ITPOCTPAHCTBEHHON CETKU WC-
TOYHUKA W CETOYHBIA MaCCUB BEIIECTB.

Ecnu B gueiike ceTku HaxommTca OoJiee OIHOTO
BeIleCTBA, OHA CYUTAETCd cMerranuoi. B dhopmare
E®P pna BemecrBa B CMemaHHON gwelike mpemy-
CMOTPEHO IpeJCTaBJIeHne B BHUje OObeMHON U Mac-
coBOit kKoHmenTpamuii. Kciam B pa3pese mpucyr-
CTBYIOT CMeEIIaHHbIE d9€fKU, TO UCIOIb3yeTCd aJl-
TOPUTM BOCCTAHOBJIEHUS KOHTAKTHOM TPAHUIIBI pa3-
JleJia BEIECTB 0 KOHIEHTPAIUAM. AJIPOPUTM OCHO-
BaH Ha Merone furca 9], mogudukamusa KOTOpOro
Ha CJIydail HEOPTOrOHAJIBHBIX CETOK OBLIA MPEeIo-
xena B. d. Ypmom. @parmenT mocTpoeHHOH pac-
YeTHOI CeTKU JJIS MOJEHN CO CMEIIaHHBIMHI d9eiiKa-
MU IPUBEJIEH Ha PUC. 2 (CM. TAKKe [MBETHYTO BKJIAI-
KY).

Jlna dopmupoBaHusg reoMeTpun 00IACTH UCIOb-
3YIOTCS TPAHWIIBI PA3JIea BENIECTB, KOTOPhIE COB-
majaoT ¢ peOpaMu W IPAHIMH pPACIYeTHOU CeTKH
d9€eK C OIHUM BEIIeCTBOM, U BOCCTAHOBJIEHHBIE
FPAHUIBI Pa3/elia BEeIeCTB B CMENIAHHBIX ddefikax.

AsnropuT™mbl, MO KOTOPBHIM (DOPMUPYIOTCA KOH-
Typel B cucreme "Cpema3D", ocHoBeiBaroTcs Ha
OPUHIUILE CKAHUPYOWUT AYuel, TPeII0KEeHHOM
A. B. Boaruabim. Kaxkzpiif Jgyq BRIXOAUT U3 TOY-
KU B IIPOCTPAHCTBE, KOTOPas 3aaeTCA MOJIb30BaTE-

smem. llepecekas reomerpuio paspesa, iyd pa3dbuBa-
€TCd Ha OTPEe3KH, Ha KOHIAX KOTOPBIX IIPOUCXOAAT
cobbITus (HampUMep, CMEHa BEIECTBa). Kcam co-
OBITHE BBINEIUTH KAK YCJIOBHE [Jid CKAHUPYIOUUX
jy4eil, TO COBOKYIHOCTB Jiydeil ocTaBuT 3a cobOit
KOHTYD C BEPIINHAMHU, B KOTOPBIX 9TO COOBITHE IIPO-
m3ouwto. Ha puc. 3 (cM. TakKe IBETHYIO BKJIAJKY)
IOKa3aH IPUMep HafiJleHHOr0 KOHTypa pas3jeiia Be-
mecTB (Ha IBETHOM PHCYHKE OTMEYeH CHHUM IIBe-
TOM).

Nwmeerca ocuHoBHOM HAOOP COOBITHIl yId CKAHU-
pyomux Jjydeil, OTpaxKeHHBI HA PUC. 3 B HUCHA-
JafomeM crnucke Tun 2paHuyb, JUAJIOTOBOTO OKHA
3adanue KOHMYPOS:

— IepecedeHne C TPAHUIEH BELIeCTB;

— IepecedeHne C reOMeTPUIECKHM OObEKTOM;

— IepecedeHne C TPAHUIAMHI MAaTEMATHIECKHUX
obyracTeit ICTOYHUKA,

— BBIXO/J 34 BHECIITHUE I'PAHUIIBI T€OMETPUU UCTOI-
HOKa O JIp.

CobbiTne nim HAOOp COOBITUU C MOMOJHUATEIH-
HBIMU YCJIOBUAMU [JjId CKAHUPYIOIMUX queﬁ 3a-
JlaeTCs TOJb30BATEJIEM B JIMAJIOTOBOM OKHE. Hc-
JIM Ha IOyTH OPOXOXKIEHHd CKAHHPYIOIIEro JIyda B
KaKo#-JImb0 30HE MPOCTPAHCTBA 3aJaHHOE COOBITHE
HE IPOU30iifeT, TO KOHTYpP OymeT MMETb Pa3pbIBBI.
B TpexMepHBIX MOIeNdX CedeHHs B Pa3HBIX ILIOC-
KOCTSIX 3a9aCTYI0 MMEIOT HEOJHOPOIHBIN XapakTep
pacipeeneHus BemecTs. B sToM ciydae 3amannoe

Puc. 2. ®parmenTt pacduerHoél ceTKU C TPAHUIAME B CMEIIAHHBIX d9€fHKaX, BOCCTAHOBJIEHHBIMU II0 AJITOPUTMY,

peanu3oBanHOMy B cucteme "Cpema3D"

— 64 —



Cepsucuas cucrema "Cpena3D" mas ¢popMupOBaHUS HAYAJIHHBIX JAHHBIX IIPH HEPECUETE. . .

-

'™ Legak.cpg3d - Cpega3D
File View Help Mapamerpst

]
i

@ B—r g Q Muer Ne 1 ,7 Q 1)11 ?2‘1#3 l;ll,4 12:]5 I{xs |€,7m7

PEASK

[Noe -~ o |5 ? AA 1A ‘ = 30
- < o BE<NWMWA I RIIE
- 3apanme KOHTYpoE
!

L vV or7 ayano 12 nyva
@ Exaur Tun rpatsus

Exox 1 v LOKHEE - BEPXHEE BEWSCTEO -
\ll OnopHan auHua -

Hunee eew-so BHewHaa rpaHiua
@ Huwxree -

Aliiiig BepxHee Bewectso :]'
! | ! onHIUe Huxnee - gepxHes euectso
o beccy HubKHuit - BepxHuit reomeTp.ofmext 2
‘Q [UD— CMECTUTS paauych! Ha PaceT-e Totasu y
EE . Crucok reoMeTpudeckuy ofbexTos =i !
r r Komgw BCET0 PeruoHa Y
22 @ Paguyc Gonswe | AKSVLUEA TOYKS
| 3203HHOMO PACCTORMAA | | K 3a0aHHOMY PACCTORHO| Upamms
d " Paguyc Merble | Danban Touka

3303HHOTO PACCTORMUA | | K 3303HHOMY PACCTORHMO |

#.1

(183313, y: 612624, is: 37

N# I Nfr IAlea Tmrpuul Hauan. | Kowey. | Nt mok.reom | Nesepr.. | Huxsew.
1 4 1 6 0 0 5

Puc. 3. 3amanme ycioBus mepecedeHus s MOUCKA OTPEe3Ka KOHTYPA

cOOBITHE HA IIYTU CKAHUPYIOIIUX JIyIeil B OJHOM Ce-
YEeHWH MOKET IMPOUCXOIUTH, a B APYrOM — HET.

PaBpI)IBI)I NCKOMOI'0O KOHTYpa — OCHOBHad U
qacTad mpobsema mpu (GpOPMUPOBAHUE HAYAILHOI
reoMeTpun Ha OCHOBE OAaHHBIX MCTOYHHKA. B CHu-
creme "Cpema3D" paspaboTaHbl aJropuTMbl IHa-
FHOCTHUKH Pa3pbIBOB M UX yCTPAHEHUSI.

A.HI"OpI/ITMBI BOCCTAHOBJICHUA HEIIPEPBIBHOCTH
KOHTYpa B MECTaX €ro pa3pblBa B IOIABJIAIOIIEM
OOJIBIIIMHCTBE CAYYAEeB PEIIaloT 3Ty 3amady. Ho
€CThb CUTyallud C pa3pblBaMé KOHTYpPa, KOTOPBIE HE
MMeIOT OJHO3HAYHOIO PEIeHus W JJid BeIOOpa aJi-
rOpPUTMOB TPEOYIOT BMENIATEIHLCTBA MOJb30BATEIS .
Ha puc. 4 mokazaHO IMAJIOrOBOE OKHO, C TIOMOIIBIO
KOTOPOTO IIOJIb30BATEIb MOXKET YCTPAHUTDH PAa3PhIB
HUCKOMOI'O KOHTYDpDa.

®opMupoBaHu€E CUE€THBIX obsiacreit. Koned-
HBIM Pe3y/IbTaToM (hOpPMUPOBAHUY HAYAJIHHON reo-
MeTPHUHU ABJIAIOTCA KOOPAWHATHI ITOBEPXHOCTH, KO-
TOpBIE B JINCTE UCTOYHUKA ONPENEITIOT 3aMKHYThIE
KOHTYPbI. Kazkplit Tako#l KOHTY]D OLpeesideT rpa-
HUIBI 0OJIACTH, BHYTPUA KOTOPOH OyIEeT CTPOUTHCI
CeTKa IpUEeMHHUKA.

IlocTpoenue pacdeTrHoii cerku. B cucreme
"Cpema3D" 3amoxkeHa KOHTEKCTHAS 3aBUCHUMOCTD
OT METOIUKHU, IJid KOTOPO# crpomrca cerka. Jlag
9TOrO0 WCHIOJb3YETCA TEXHOJIOTUSI IMOIKJIIOTAEMBIX
moxyieir. Ilo ymos9gaHwWioO MCHOJIB3YeTCd MOIYJIb
IIOCTPOEHUA CETKHU C JIy4IeBOIl CTPYKTYPON.

Jma xaxk10i METONWKY CYIIECTBYET CBOE JMAJIO-
rOBOE OKHO [IJId 3aJ[aHUAA MapaMeTpoB ceTrku. llo-
CTpOEHWE PACIETHON CETKH OCYIIECTBIIETCI B IIPO-
rPpaMMHOM MOJYyJe BbIOpAHHON MeTomuku. 10 ecTh
JUI KaKJIOW METONWKH I'€HEepATOp PaCYeTHOH ceT-
KU TIOMeIeH B OTAeIbHBIN Monyab. Ha maHHBIN MO-
menT B cucremy "Cpema3D" BkiroueHo gBa Mozyiis

nocrpoenus cerku: ajad meroauk PAMSIEC-KII u
KOPOHA.

3amaHue JOOMOJIHUTEJIBHBIX MMapaMeTpPOB.
[To ymomuanmio B KadecTBe JOMOJHATEIbHBIX Tapa-
METPOB 33IaI0TCAd UCTOYHUK, TAOJIMIHbIE TAHHBIE U
Ipyrue CTaHIAPTHBIE BEJIUIUHBI: (DOHOBBIE 3HAYE-
HOd TEeMIEpaTyphl, SHEPIUA U T. 1. 3aJaHue rpa-
HUYHBIX YCJIOBUI BBIIOJHAETCA II0JIH30BATEIEM B
WHTEPAKTUBHOM pEXXKHUMe Ha TPaHunax cpopMupo-
BAHHBIX CYETHBIX 0OJIACTEN.
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Puc. 4. JlokanpHad KOPpeKTUPOBKA Pa3PBIBOB KOHTYPA

CoxpaneHue MJaHHBIX. Kaxkmas MeTOIWKa
nMeeT HaOOP MBOWIHBIX U TEKCTOBBIX JAHHBIX, KO-
TOPBIN ABJISETCS IJIs Hee BXOAHON mHMOpMammeit
U HEOOXOAUM IJid CTApTa WM IIPOMOJIZKEHUS Cde-
ta. Takoit Habop (ailaoB co3maeTcs B 3aBUCAMOCTH
oT mpwHEUMaIeil Meromuku. KoopamHaThl chOp-
MHUPOBAHHOW CETKM MPUEMHUKA 3aMHUCBIBAIOTCI IIO
€IMHBIM IJjId BCEX METOMWK IIpaBmiaM B ¢opmare

E®P.

3akJroyeHue

B pamkax rexnosioruu riiobaabHON MEPECTPORKHT
MPOCTPAHCTBEHHOM CETKU U Tepecdera (PU3MIECKUX
BEJINYIWH C OJHON pacueTHON ceTKu Ha ApYyryio [6]
B POAII-BHUND® co3pana cepBuCHasdg CUCTEMA,
"Cpema3D". Cucrema gBigeTcda OTHUM K3 3JIEMEH-
TOB ﬂaHHOﬁ TEXHOJIOTUU U IIO3BOJIAET BBIIIOJIHATH
IIOATOTOBKY HAYAJIBHBIX JTAHHBIX (Ha‘IaJII)HOﬁ reo-
METDPUHU U CeTKHU) /IS IePECUeTa BEeJUIUH IIPU WC-
TIOJI30BAHUHU METOJWK, MOAEJUPYIONINX IIPOIECCH

MEXaHUKU CIUIOIIHOHR Cpeabl Ha PeryJIgpHBIX JIXCTO-
BBIX CETKAaX.

Cepsucnaa cucrema "Cpema3dD" mnpomura cra-
muu  (opMupOoBaHHA TpeOOBaHWil, MIPOEKTHPOBA-
HUd, peaju3alui, TeCTUPOBaHud u BHeApeHnda. C
2010 ropga mporpamMMa HCHOJIB3YETCA B MaTEMaTH-
veckoM ormenennn POAI-BHUNO D B meTonmkax
PAMBEC-KII [2], KOPOHA [3] u MPC [4].
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"SREDA3D" SERVICE SYSTEM TO FORM INITIAL DATA WHEN RECALCULATION
MESH VALUES FROM ONE REGULAR MESH INTO ANOTHER / Emelianov A. B.
(FSUE "RFNC-VNIIEF", Sarov, Nizhny Novgorod region)

"Sreda3D" service system created in RFNC-VNIIEF is one the technology components
of global re-gridding and re-computation of values from one regular grid to another. It is
designed to form initial data (initial geometry and computational grid) when doing numerical
solution of continuum mechanics problems using such methods as RAMZES-KP, KORONA,
and MPC. The work describes functional capabilities of "Sreda3D" system and shows the
stages of the initial data preparation for the problem on the basis of a regular mesh.

Keywords: re-gridding, recalculations of mesh values, graphic user’s interface, initial mesh

data, cutset-source, cutset-receiver, regular leaf-like mesh, EFR library, EFR format.




